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ABSTRACT 

PURPOSE: To form a silicon thin film excellent in crystallinity making the 
most of the merits of a solid growth method so as to obtain a thin film 
transistor small in OFF-state current by a method wherein a semiconductor 
thin film whose fluorine content is smaller than a specific value is 
provided so as to serve as an active region. 

CONSTITUTION: An amorphous Si film 1-2 is deposited on a quartz substrate 
1-1 through a plasma CVD device. A chamber is cleaned with Freon before the 
amorphous Si film 1-2 is deposited, and the amorphous Si film 1-2 is 
thermally treated to discharge hydrogen from it. Then, the amorphous Si 
film 1-2 is made to grow in solid phase. At this point, an amorphous Si 
film whose fluorine content is smaller than 5X10(sup 17)cm(sup -3) is 
annealed at a temperature of 600 deg.C for 16 hours into a silicon thin 
film 1-3 whose grain diameter is over 2.mu.m. In result, an excellent thin 
film transistor very small in OFF-state current can be realized. 



(^B^StfWNT (J p) 



(i2> & m & & (a > 



teffl¥4- 286370 

(43) ^MB ¥l£41£(1992)10/il2B 



(5l)Int.a» 

H 0 1 L 29/784 
21/20 
27/12 



9171 -4M 
R 8728 -4M 
9056 - 4M 



F I 



H0 1L 29/ 78 311 F 



(21)itiSB#*J 



**W¥3- 51260 
¥663*£(1991)3m5B 



<71>UilHA 000002369 

<72)?ft9!* tt*tt 

gffyMRBfrrfcfcfO 3 T 9 3 # 5 -f =l ■ 

(74)«3SA ffm± SHfiP (*l£> 



(&4) iszmvzm 



(57) 

SI h 7 > * 9 5. 
[4*£] ^tfi«j»Kl^*«3SW»*« 5 x 1 0 " c m- 3 





—467— 



2 

unxmn **©^ti^5xio"cm-'HT© 

[0 0 0 1] 

-5. 

' [0 0 0 2] 

SOI (Silicon On Insulator) 

tt*iu-ca6nTt>4. { s o i mmxzm&ffi. mm 
a*. PMgafbttKtt. u— 

Lft:tV^^IS*fe««Snxv^-5. { I EEE E 1 e 
ctron Device Letters, vol. 
EDL-8, No. 8. p361. August 19 

8 7} . 

Co o o 3j zf?x-7CVDiz^-a%mzi£Zftitft 
&n><j =i>mm u-sn *B«ifcfist*\ 

ft: Lfc->'J zi >3MS**1 wefts fiJtan&iWR r-^>s>X 
^tt*>f|S8d«e*>l6T^:*V». {Japanese 
Journal of Applied Physic 
s Vol. 29. No. 12, p. L2 38 0. 1 9 

9 0) 

[0 0 0 4] 

(F) **<*tr;i ^ntt^^XTCVD© 

fi>n-S7l/t> (CF4) ^X^^XTCi^T 

i*t>fc«e>5 0 0~7 0 0"CSK©T = -;i/T?ttS IH«*» 

nfc*K *7*8«*ti« < 

1 0'« cra-'Stla-S l«*B«J6fcftS-t*TttU£L,Z!: 



(2) »»¥4-2863 7 0 

2) ^ 

Nchf»Blh7>v'^^<05r7«8Stt. 2 0 0~400 

;Hi3xlO"cm-'t»-Dt, 
[0 0 0 5] *SS9itt. KUiiS^fc.fc^&T'^X^CV 
Da-S I**Sfflifc&7rs«^KHS£fe*?FK!»» 

[0 0 0 6] 
[0 0 0 7] 

[*HS0|J] (l&MW 1) **^KJ;*#*©^fcu->iJ 

a? [ooo8] $eef4#.s»*m±i^ #nusa#*«:i* 

n«. 53?SR*«v^«^li^a-t^a«« 12 0 0 
6 0 0 < CElT©flia^ > a-fe^lc«l®an?>. 

D£S*fi!U. HI (a> Kl*-rJ:5iCH3£S«l - 1 
JhlC. S 1 H* iH2 Wffit^#.X£. 13. 56MHz« 
30 Kffl«yo-tt«C«fc98^S*T#&»S i Bt 1 - 2 
«UEffi&2f*<*>S iH«»ffifil0~2 
0X. 7*^©l*JEEttO. 5~i. StorrSKT* 
£&SlStt2 5 OtETF. 1 8 0*Cgfl«tjBUTV> 
•5. **1.»Ca^J:0<S-&***S*«Dfctil^»8 a (' > 
t om i cXTifcofc. Aft22#fiHS I Wl -2<fci*« 

i BIB: 2 x 10" cm- J ©»SS*^A/TV» 
40 \±. 7l/*>ft#**iL, li-X«L31«¥<09I©7ya-c 

[0 0 0 9] «t>T. Sl^fiRS i R&. 4 0 0"C~5 

o o*c-cs»«i3aL.x***»ii5S-e*. craiii. * 

[0 0 10] lMrE#aH»»l-2*fflffl!Sfi;£ 

X. 7)Uzl>fJX. '\*}VIxil7.t3.£*:m^ : &. lxi 
0-**>5 1X1 0 »»To r r OJBiKSSHSlxr^— 
59 Jl'tffoT'biU. B««fi7--AfiKtt5 0 0r-«' 



—468— 



(3) 

3 (3) 

MH*0JtlklC*»T. »*«fWt^5X 1 0"cm 
"ElT0>*Alt2"J Tn-;PiaflE6 0 0"C» 

(b) C*UT, 1 - 3li8ttfifc&->«J:J>PPIR*7pL 

[0 0 1 II ffiSES«BRS«> , J3>»»&7^h ifl 

•jy^97Yj*JC«fc-3THl (c) »cs£*ith*j;3 

[00 12J*l:Bl (d) CgSnTl>5i5C, ^ 
- MMfcWt 1 - 4 £JBj£-r*. Sty- MHtffll<Z>«*fi££ 
ifctLTttL PC VDj£. *-5fcittJt®eCVD^. » 
SWi^XTCVDtt. ECR^XTCVDg, * 

& 5. l-it i^rissifitffli^i 

r ylftttiwe t Kftfti^fc***. KlfcSMttl 0 
0 Ot:«Jbt»^7WRK^«nr^-5C:i*^d r y8S 

[0 0 131 atfl:«^s£a> #a>S?t*Mt>a 

Ud«S0 0-l 5 0 0AS«««6tt. 3?o>©l«-X 30 
lliixi 0''-5Xl 0 1 * cm-*S***aL'TV»*. 
[0 0 14] mE#SR^'Jn>W(75l»J**<5 0 0A« 

\ ) TttlxiO'»cm-»aTtt5. WSBWAMU 
5 0 0A«±«>SV>*^fc:tt3tfa>K-X**#< U 
SStLTHSX l O l *cm *«J:lC-r*. 

[ooisj^kbi ie) unm<nz&?iz* Y-b 

JSR^atUTtt. CVDffi. X 

10 0 1 61 HUTB2 (a) «C^T*^K:, MEy- 
5Bfr«lcv-X«*l-6*sJ:tf KU-f >«*l -7 
£fM»"*W£!4P* &*V»liAs- *fflVK Pchh 



4*W¥4- 2 8 6 3 7 0 

4 

SlJKtt. 1 x l 0 ,s j^S 1 x l 0" cm-'SSttS. 
[0 0 171 «UTBI2 (b) CSSn«<t5C. BIB! 
1-9 K»ilB!*&&!ll*mi lt«. 

5V>tt^5X7C VD KJfclCli. 
T>*-TiJX (NH.) <b>?>#X4:**#X£:<*> 
fi£-#X, *-5^«^9>^fXiarj){^xt©fi^^X 

[0 0 18] «t^T, M£SfflJ^9tCDilB&fc£ffiSBV 

il/tll Ni^fX^H^t4»-Cl 0 0 0t3 OiJ-Bft-C 
■fct^- «eattSrS6C**LT*IRh7>^X : ^«)^-7 
•MKettMbfet***!*. WiEffitt{k7--;U*9 0 0 

rsKJcfiiadsb. 7r:-^nu€ri*-i o^raeartc 

— 70 OtT 1 — 2 0l*|HHlSE<O7'=-;i'tr<J:r)*Sg& 

teem 9oo~iooot»BiTis 

ttflSS1tS£t*5 2a«Sttffc7:z-.>l,gt<fe3b*at<j5 

A (Rapid Thermal Anneal' in 

tr>& U — tf -iSttftliS **J^r -5 Z. «*: **T**. 
[0 0 1 9] ^^-y^XTS, a^Utt**^:* 

ttitsn*. c«>a&*«A:iitt, iisi^jgsii -g 

v-xtlt >««*«*b-Cj^6ttaE*# 

mrs RM&sffi 1-9 h*e&gt 1 - 4 en 
11 - 1 o*±tfKw>iii- 1 1 av- 

>^x^**»«sn«. 

[0 0 2 0] 



—469— 



5 

[0 0 2 1] *JWHCfcV>Ttt. <3#ftx<om&5x 1 
0" ctn- 1 «TO*ail5'y3>j»BI : £:B«E£fiS-e--6 

W«rfT*D-T, 1 x l 0" cm- J S«t>^A,-C^£#»K 

3tis***bT*a«©3a**a^-r-5. B3tt nc 

JE» **teF U< >*I«£*l,T^*. 2 

A S -ttT^fifc;* tiitta!*ra WK h 7 > * * <o«tt£ * 
U 5 X 1 0" cm-»aT©#ft» 

[0 0 2 2] $W^«*J©**3*"C<J>fct'>#SH>' , J 3 

[00 2 3] 1 ~ 2l$WJ£^5#*fc:g*fE!|-C*eff© 
S i H*t»6tlS©r. SWh7>^X^S^lSt5» 

Ttt3^ h^*>>fc»UT*28SBtt«»T;*:£fc3&*a< 

[0 0 2 4] #SM»»a«J:fciSBttcD*ftfc:5'U3 

fc<*Aft^. 6 o o-caTofiaoyDtx-cfefpa 

[0 0 2 5] *««Kl<t-3T»enfc*«[S*»ft>"J 
ON«»ttJ«;*:lxOFF«ttWt*<*<fc*. ifcxt^y 

[0 0 2 6] #a*»*s«-fcfc**ifc»tt©a« h ? 



(4) »Hl I F4-2 8 6 3 7 0 

m**%e>&d** e«tt^ r si±tc 

*tLT*Stt3»*At»<5. 6 0 O'CElTroefflT' 

3 & v> & dffift fbfttfcfcffiaub cat u x * cdjs* »£*: £ 

[0 0 2 7] *?B91£, %«XtMHF&«0£ZBtte 

[0 0 2 8] e3£Sffi J S>:tf?XX«;fc:W--Hife<. *7 
7"f7Stg (AhOi) »5WiMgO-AhO,. B 

p. c a Ftm<am&&tb*&is.*>m^*z.±w& 

[0 0 2 9] £li»HI>?>^Xi'S«il/TSfflLt 

oi^ftsoisssfifflufcff^itt). 

[0 0 3 0J BffiJ*S&*«»CioT*389§tCO^Tiii 

*»WiBfflEKfia«^0T:«3i<s LPC ( 

[Bl] (a) (e> tt. *5l«OHJ6W*^-rai 
[9 2] (a) (c) ttv *«WCO^Jfe««:^-r» 

1-2 5 X 1 0 1 7 c m-'KTO#fiR 

1-3 B«fiSft*-tt-fc.>' , J3>W» 



—470— 



-286 3 70 



[E9 1] 



[0 2] 



Z 



5 



<■> 



<b) 



s 



tr 



<d> 



tr 



l-l 

JE 



<•> 

[03] 



3 



1-8 



ICO 




-9 
-8 
-7 



•10 



- 








v.- 






<Noh> 



"ID -5 0 B 10 19 20 29 30 

Noh TFT 



—471— 



